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at pleasure, the smaller the quantity becomes the more nearly will the force generated within the wheel for impelling the water outwards, become purely centrifugal force, and the more nearly will the pump become what the name ordinarily given to it would seeni to indicate—a purely centrifugal pump. When, however, a centrifugal pump with vanes curved backwards in such forms as are ordinarily used in well-constructed examples of the machine, is driven at a speed considerably above that requisite merely to overcome the pressure of the water, and cause lifting or propulsion to commence, the radial component of the force applied to the water by the vanes will become considerable, and the water leaving the circumference of the wheel will have a velocity less than that of the circumference of the wheel, in a degree having some real importance in practice. It has, indeed, been promulgated in respect to some centrifugal pumps with curved vanes brought into use in the last six or eight years, that they are capable of propelling the water from the centre to the circumference, along the line of a stationary radius, and of discharging the water at the circumference without rotatory velocity. This supposition needs only to be mentioned as being fallacious. A motion approximately along a stationary radius may no doubt have been attained when the pump was made to impel a fluid against no resistance; but when a pump is actually doing work in raising water, the rotatory motion of the water on leaving the circumference of the wheel is unavoidable. In practice it involves, in ordinary pumps, an important loss, the loss being commonly about as much as the entire power usefully applied in overcoming the gravitation of the water; and the efficiency of the pump comes out, therefore, when friction and other further losses are taken into account, in ordinary circumstances, considerably less than fifty per cent, of the applied power.
From calculations relative to the various sources of loss occurring in centrifugal pumps of the improved kind with the exterior whirlpool, according to the design carried out for Messrs James Ewing & Co.—the writer thinks the efficiency of such pumps may be fairly estimated at about seventy per cent. Now the steam-engine, already existing on the estate, for which the purnp forming the special subject of the present paper was required, is estimated as being capable of applying 25 horsepower (of 33,000 foot-pounds per minute) to the driving of the